The antioxidant activity of ubiquinol-3 in homogeneous solution and in liposomes.
With a view to determining the antioxidant effectiveness of ubiquinol, the autoxidation of egg phosphatidylcholine initiated by an azocompound was studied both in homogeneous solution and in liposomes, either in the presence or in the absence of ubiquinol-3. The results show that ubiquinol behaves as a chain-breaking antioxidant by trapping lipid peroxyl radicals, its inhibition rate constant being about one half of that of alpha-tocopherol in both systems under investigation. In organic solvents the stoichiometric factor was found approx. 2 and in liposomes approx. 0.5, i.e. one fourth of that of alpha-tocopherol. We suggest that the lower value found in model membranes is due to autoxidation of the quinol itself by a radical chain reaction taking place at the polar interface. Ubiquinol-3 exhibits a sparing effect toward alpha-tocopherol, both in liposomes and in tert-butanol. It is suggested, on a thermodynamic basis, that the regeneration of vitamin E from the corresponding radical is more likely to occur by reaction with the ubisemiquinone rather than with the ubiquinol. Although these results, obtained in in vitro systems, can not be directly extrapolated to an in vivo system, they may be useful to clarify the antioxidant role of ubiquinol in biomembranes.